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(57) [gift] 

£&1 lC®IS*U-+f-2i:CCD*if<75-k>-9-7'Ul' 
3*fWttU L — ■*f-3te©l£3!rUA*-*»*lRlCJtW« 
e*U— V-2KHBCKW*. I — ■ 





(2) 



ftMW- 1 1 - 3 4 4 4 3 7 



[ftffFRSroRffl] 

*i*:3te»»*R#fc, RR»*U— V-#S(Dtt»*C 
«fc*«R79X^>&B*RC*fc* 

[»*«2l RBRRRMCRurftttittttttaJMi 10 

[RRR3] BRRSttRRttJI*. JstJS, Rft, *A 
=E>. 'J-tzX*-, tf'J^r^K* MR* ttft. fflJS 

S^b U & ro T- 25 * C t £ 4#a t f % 2 CfBJSro 

IR*4 4 1 ifffiBSgttR«#Jf/r\ 1 RRJsUzOSiS 1 

Cfct^fcTfcRiM^ClBRroRRr^X^aR 20 
■fe>-9-»R. 

[R#*5] *BftSttRR{tff#3X*S«Ut*R* 
«tit:***i*WHfc«H#«f *CfcC*UR»R#Ji 

2, 3SfcloMCB*©3mX^X=E>&i»-fe>+r$l 
Bo 

[R#* 6 ] RRRSttRRttftjarKtt* ® B 2 ©MR 
fc«H#B**CfcC.MJRBR#llO!>*Rft;J|MStttt 
JTRftT* £ fc *tt«fc * «R *B 4 EBR©«H79 
X'Er/aB-tsV-tfRB. 30 

ir*b 7 ] mibh 2 <DttR#tt*L<t< <DRRst*®«» 
MKTS »J . ff 1 ©«R#K«to&R©&SK$!l©-a5 

ICR t V«R*R 6 CBR©*B7?X^ >*R-lz>-tf 

[R$R8] MBitto&RtfD N A, cDNA, RNA 
Tf**Cfc*1*«i:-«-«R*fll7CB«©«R7 p ?X ! E 
>&«-fe>+rRfi. 

[R#B9] mflBRN AtfmRNA, tRNA, r R N 
AT»*£fc««Rfc-**R*R8CBR<DaH7?X 40 

[R#«1 0] fIBXP-:/«Rj!fDNA, cDNA, 
R N AT85 C t «4#at f *R^« 7 CBRroHKX 
5X=E>&WHz>-«i-RB. 

[R#B 1 1 ] »Ern-y«Rjarp N A ( p r o t e 
in nucleic acid) ^1 fc JE^Sfct 

-r*R*Jl 7 CBRroRRr^XES/KR-fe^-tf-RR. 
[H$ai 21 ilSRNAtfmRNA, t RNA, rR 
NATffi*Cfc«^fr%»^3l1 0CBR©SIH7" 
^X^^R-fe^RR. so 



[R*S1 3] mmmtetmffP N A ( protein 
nucleicacid) C t ^R 

7 CBR©RH7 , ?X : E>ftB-fe>-»HtH. 

ir#*i 4] ttiBRRsteu— y-#s©m#*«R* 

j£W**:»©3te¥*?«C#**Cfc*4*«f«-*R 
M1J3I1 3<Dfl*i#C|B««>«Rr9X^>*RHz 
>+>-RB. 

Bo 

[RRR1 6] RB**R«r*CI^9AR*"S»»C 
fc*RRfcT«R*Rl 4 CiB«©*®X9X J E>*W 
-tz>+J-glBo 

IR*R17] 1 ^©Ml3ffi§£#U-+f-fc*©*SX 
^X=E>*i!93te«5iST %£»© 1 /^©MB-te^T - 
U-<**-r*Cfc*4*«f9-*R*Bl»Sl 6©45I*i 
tfCBRroRRr^X^KRHz^tfRR. 

[RRR18] l2fc5ErottRH»*U— V— OTU-Tfc 

*Cfc**ttt«i«l1M1 6®fl*i#CEt« 
RHr?3C j e>*R-fe> 1 MiR. 

[R*R19] 2JS5£(OltlBH»*U— •f-©7'Uffc 
**i*:h.©RRfSJteU— y-C-o^TftBX^X^^* 
R3tt*RjE-«-*fc»©2j»7c©ltBHz>-9-7U-r**-«- 
*Ct*#attT*R*«1 J5S1 6©<i|iri#CRR© 
RHT^X^^R-bS'-tf-RR. 

IR3|<«2 0] flf13JWR/fS/UZI>»RT?**Ci:** 
RfcT*R*B 1J5I19 ©•ffltl/fCBRroRRX^X 
=E>ftHHz>^Bo 

[R3l?«2 1 ] R3tt3Mtt*Mtt!raJ?Xi3«fcff / *«W 
B^^ff £#6ft« CfctftRfcfeRRR 1 75S 
2 o<DRsri#CBR©RH7?XT>*Bfc>-««iR. 

[R*R 2 2 ] MB&KBISitf R, R % R> Eifh 7 A 
StJ'J^AtfSRtfsftJfc 1 -3J*Lh©&JS#6* 
*!lt*«|tTSl*llM2 1 ©ffltiajrCER© 

asx^ x^e « -b >+r^a„ 

( CCD ^^yU-fjJrSttfcCfctRRfcTfcH* 
S1M22 ©flti#CBRa>RR7?X ! E>*B-fc> 
*RB. 

[0 0 0 1 ] 

i»r©h?*r*#b] *rwb, kr+0Rr#r 

SKWHttR^CRWStifcAHRRCfiWiXflJAK 
CBU<81BftfiSIR*L — ■y-tCCD'oCifrolz 



(3) 



1 1 - 3 4 4 4 3 7 



[0 0 0 21 

itt&omn imB**B«**fc¥-iz>tf-cB, m 
v%mm?*iz&, )Hs*tfi£msfcu vastest 

St#<DJ;^^*«jI*S^*t^^o «!5£»B 

[0 0 0 3] 3E*F. £0*BfM*Kl*K*U:#3B«* 

* (#^BS6 1 - 2 9 2 0 4 5^$B) . Ctf>;£>£&> 
*3Kltt*#±C»WSnfc*«»llltC:iS»**<D±S 

f *fc<D-C\ *0MSBBI*J»T<DBUT»*. 
[0 0 0 4] SET^X^Vfttt* *Bfc£B4B4)Jl 
BC*l?*B«»"C*U. ^JSt»^#CDJ?.M3£^(DJS 
Sf* ( o*UBB* ) fc*<Dj»*C*U*»S*i*:*« 

B»ttB#BT±JR»:ir «« * * 5 E p fli3te U A 

-o)tt> ^KMt:«flBtt*ft;0jiBc:« 

££«®X^X^>«ilStfj££U, A4ttU£3fe<DX#Jl, 
6*i£o 

[0 0 0 5] I*JU^-«#»J«feVJ. *«*MHTRIt 

glt'f^o £<0&W*#tt, Afi*0)3ft*, A»*. 
3KBBtt**fc*B*M0*£BB*, iSAffMini 

So BMEfett«£ftft*n*SJ6C*Utt£BW 

[0 0 0 6] aHG^X^BB^BBB-tfc* 
*»1 0 0nm©«[l:tWt*, Bt«ft*t.fc 

fc*wi*B»T»wB*+»T»*. *s(z, bb?" 



[0 0 0 7] iZ0a®X^X r E>ftW^«ffiUT, £*i 
( 7 ^ JI^S/T'ttBB I A c o r e ) o C<Diz 

«#*1BUTM. BS**ifc«L#fctt*#+rcttJ>[ 

t trmtRfa c tt*T* ^ t c cfc u wa»M<osi«*^« 
#cBfcU cn«*»**o»b#sj«ftT«ct/f 

•*B36LT^«. BS**ifc«flS«K* &*>^I*XP 

[0 0 0 8] C0«B7^X^>&»€*JJBU£MS« 
IhLT(*, ^¥5 - 1 8 8 9 0^«, 4#K§¥ 6 - 
20 5 8 8 7 - 1 6 7 4 4 3*fl«, 4* 

1^6 - 2 6 5 3 3 <fc<£tf*|ll¥7 - 1 7 4 

6 9 3^<&$&<D&t)\ Sensors and Act 
uators B329(1995)pp268-27 
3. Sensors and Actuators B 
32(1996)ppl49-15 5 & E CiBW^fc <D 

U ruXAABtffi^AltUTftU'fcfcBr^X^ 

so ^*U:^JS58M^<D^(OAI^^^W^T^S^^ , ^ 
U> 3ML X'JXA, RTBBB*£#Sfc*]i: 

»^»ttlz*A«iz>*«#B-9-«£:tttBBTf**. 

[0 0 0 9] -15, *17?X i E>*i#4i;**M 

M»#tt«B'h*BBT+»BB"ee*a>T?, B£tfa 

TI^d $iJtLI#x Sensors and Actua 
tors B34(1996)pp328-333 

NkB* □7»»OBBU:*BB««»*-9'*. 4t<?fc& 
ila>3tea>o*5, zi7-*BBMffl»Tf±S»*ti*»U: 

*i;sxy\^yiz>s^t^js»^coasx^x : E>^ 

Tv aft#**7**A-U:»AU □ 7 7 ~£J1»M3: 
HiflUTBfc^oftRdtt^B^titf. ai77X=E> 



(4) 



1 1 - 3 4 4 4 3 7 



S^t/fT-g^o £*iS©;&5£B^ SEHX^X^fta 

*jpjffl L- ifiL>-y-0mzm*mmte ©t-<& 
[0 0 10] *7 7*yx-*jflwfc»ttro-fe>-tf-ft*fc 

L/TB, a-PvA^WtilJH^ia^aao 2 8 2 0 0 9 

^#ws*i*>. ctiB, anb*afc offish ess 
Jf^jsraflst-fcCfcca-J 

fFS2 5 9,5 5 %y T ^ ]\-<n^.m^m 

mmffrnzntz. *7 7*JWK*-tz:>-tf-tf , Bs**ftT 

U»«. *Ba«*rft*a*fc»«rt-*::fcC*y» ffiK 
[001 1] Attaa-fb©fc»©Bffl»*«r& 

tlTW*. **H¥7 - 2 2 5 1 8 5^«7? 

i*. »»au>x, ccD^tu 

v#l — ■y-*xiJLT«®x^x j E>««*a!is-r% 

[0012] Sensors and Actu 

ators B35-36(1996)pp212-2 

X^X^ftMSC^Mfc^T©^^?* - 1 "3CA 

mc A&at*ai vj # tt* c t c * iz t u xati-r 

5X^>*«* bjst * fc»©#¥SEB©pa#±< t= 
aaaatcstta&tMttBa-recfcc* 

vj-tz>+rfcUT«Hi!-r*. L/#U, 1 o©aj£*faC** 
UT 1 ^©-fc^+bif&gT'SU. ^»iz>v>^Cl* 

[0 0 13] 

[»W# , »SfcU«fc^tf*RH] J&Lha^CfcBCU BB 
7*?X^>*a*»JlUJfcflS*-li>-tf-TI*. 
Cfc lATE»3te©aB# Alt* C * U BAl* * CtS?J 
JSl/Taa**. #t>T % K*B*aaCtt, 3fe3R, p 

a**» u>x. a*&*&tiiao!>4i*{fe 

B#BffiCa5£**iTl^fcW-*itffc6fc^. #© 

A*r«*»k*i±*/rsfi»**iim-r**3*Ti*» * 
*i*ft©3te¥B-?*»i,tttB«a-cBa*tt*w*i(** 



*l, *3UtB»©3fcft©*lJ#3£*£T-$IB©:*; 
a-ffcBBWSftft^. 

[0014] %y7^n-ozim^mMy^ 
x^aatas-****!*, aae*B<njfl«>-b> 

•trfc&Stf, #Ii^&:|&aiifc&7:^A-fc©iit£;!f 
i»Sft^t, 5-a^*if^W'S:|g«*Ml-t 3 «»-3-^)i:»U7 
7'U>AgP*Ktt*:*# , «fe^Ci:, 0J$#BB$aj£T?l* 

a*^©»«»*>tf«#*fWrt-*a»ar»* c 
10 t, *6ca«sH*<fcuaa7'?x^>*B*aaT* 

raac#tfsn, -b>-g-0aa£*ajBacftt7Tii 

to 

[ooi5] 3ietttDW«3ifi9a«t 

B# fc t «, C HW b U fc *® 79 X=E > ft «iz > tr i* , 

a»SPfe*^fc» % -k>+r©<hffl-fb*-tz>+t-js^ro 
S^<b**RrtgT$%o ljUtu »*^-f3i— f«**afc 

#©-IlJ£U#^*A*0&jS;!fifc2>o K#4+CI*6«r* 

m^'#**irfevj, **i-s*BacaaTr*fc^«a 
■b>-9-©a»«.a**iT^«. 

[0 0 16] ^SSUH*, C*iS©HHjSi«»at-SA:» 

ic, *atuTii6©«Btt, ajfcasattcati, 

CDfe£©-tz>+r7U-f WW, utiSSH-fflltt: 

30 fwau a4UCKttt:*B#&T*aaa«a#fc* 
a««c*u*-a»«)*«:STP, **#©a«fc*a 

ft*»***-**«a7 , ?X i E>*B-t2:/-tf-*B*»« 
[0 0 17] 

[RH*»*-r*&»<D¥®:] tS4 0 0 nmi 

grotfe#SIflMfTS5 1 . 5 5p m£T?roSifc 

*u— y-zra** #1-3-3* ^7r^7ifi±(DG 

a G a AsIi±0G aA I I nPl, InGa 

40 AsM, Ga I nNAsI, fc<fctfG a A I A s3?x I 
n P g®±0> Ga I nAsPl, GaA I I nAs %H 

[0 0 18] ¥»#fi«1 (DiC^SIUtlSiJ mJ?SS 

©it:$t+5>i? ju^sa 2 cstta 3 *sw, *©h® 
c 9 9 %*i±©afi»**#-3»a*aaas9- 4 , 
5«jg^-r%. t:^-fejU6«*si±H3©^}B*^UT* 

4, stum jatff^roM**A / 4jiroM«^ac 



(5) 



ftM 5 ? 1 1 - 3 4 4 4 3 7 



£5.^ — (Dffilfc UTi*> ELECTRON I CSLET 
TERS , 31, p . 5 6 0 ( 1 9 9 5 ) CS^d; 
otZ. G a A s»KJitZA I A s / G a A s 0^115. 
^— tSttH^tr^ 1 HtD/SgTfTafcG)^ APPL 
I ED PHYSICS LETTERS, 66, 
p. 1 030(1995) iZ&^atZ, I n Pfi^-h 
tZJ&SLfc I n G a A s P / I n P 3(k<D U— +f— «K6E 
G a A s!ffi±(DG a A s / A I As^7-«IS^ 
lZ«MJJfcUftW;fcfc<D*£#**o 4$^¥5 - 1 

6 7 1 9 2^$8£*^&^IiB s P6 - 2 3 7 0 4 3^ 

[0 0 191 U-ir-*?a>§8#»o:Mf*l*5 -30 

ttTr^fct-AjtjerurttfSttT^*^ ( jBftttcBft 

i±SCtn«S, £Slz % rP-tzXftflfftZcfcU-tta 

[0 0 2 0] -;6\ **tt»Tf*«CCDJteK0>-b>1f 

[0 0 2 1 ] ja±<&«fcofc«F«lZ*-3e* *»M<DaiH 
79X^>ft*-fe>tl-*Btt* H-<D»ifitzSi£3teL- 

<DJ£# U A* -Ifcfr ft Citify U-tr-ttB 
CRW ( Ctifcfc^K^fcfeTS* ) , ^SlzS^-hSHlZ 
^IRll^tt *3K»«1^#*RlFtT ( JkltR&ikjSi*: 

rt*H±t»-Dffl* ( *seiittJK#-c»* ) 

*fcftlz. K-Alta p yA*riRlO*!ft**1z>1t7U-< 
7f«STf*«*a El fcCcfeU, tfflB 

[0022] *mMi?&mi£tizi&mmm*Mm'?z>& 

■ ft, r a®j Vol.20 No. 6(1982) 
p . 2 8 9 - 3 0 4tZlE«£*iT^£><£«3tZ > ttiKRV 
^(DSia^ftT^^^Ag, Au> Ctu Zn. AU 
Ktfa£L<, Bffia*e«<DB«#£#CAg. Au 
tfJfiT, P d> N U F e»fl*L<*^o *Jfc, £ 

■««tt«*iaj*T»*-r*£:fctiT«%jfr, Auizp 

(B^HtZC rflME**T!»<»*U miZAuW 
[0 0 2 3] «fc4»#flSi^i -D0Hz>-9-*lt^tt, BIS 



? # S (D3fe;5f £JS»R^ p «3fe A»t *> cfe o izKS U , 
#£U<&, £0ffl3teBC»^T£-A*j£W f *«fc5fc 
U>X*«^B*n«A*«R», j£U*AIM«B 

fcStBr9X^>ft«roA»Att#tttt* ®§fe3feL>-+f 
-tH-OS^tZfi^BlZ^oTlSB^tifc 1 /^7t<DC 
CD*ifa)i2>-9*7'U-<T?9aSf*o &fc> 1/KtcCC 
D4z>*7W<&'7U'i'»l*. C C D4z>"ft7U-f 
3fe ? * A* A tt H fc *B 7"^ X^E > ft ill A <0 ftft CZ A o 

° Tft+itf 1 0 Ott±0*?©7U*T*rt**iTU*ft 
tf+»T**o *Jfc. U— tf— A€j£H r £fc«>*P 

[0 0 2 4] <fey*#tt*ffi(D-iz>-9-»BTI*, ±IB0 
B*3KU-if-fcCCD*tT(D1)R7c42>1J-7U^> 33 

Tl^c ®fl*U-1f-3fe<OpS3fe^l°3t*»*b<»U 
20 >XlZcMJMtzj£tf 6ft*>#\ CtitM^WTttU 

T«p|»y*^B»*U— V-SKM^CfcJiT^K, 2 
&^QCCDfc£0Hz>^7L^lZfctt*2PXI — ^ 
Z<Dfc$>, **i j e*i<DB§S3teU 
-if-tZcfeU^B^X^^ftW^U^^JBailK^T. 
MJ*r*#CB**£#*«*BJEU ^*Ub 
«H«n*CBlE7r«£:i:/rT««. *£. Bi;£*tt 

30 tfcT^^o 

[0 0 2 5] «kUJH*tt*HC«bfl)Hz>*3ttBTH:, ± 

^t««T«*. B»*u-tr-(Dp«**iflt:st^ 

*B»Hla>#BC**A»AIBBTA» , **J» i , 

U— V- A« AIBB#aittf * «fe a [Z U>X«Rtt 

*cttz<Mj, 1 oa)B**u— tr— T»*»T?e*# 

o AU A« U— TAA-T* t 

^X : E>ftil8^S#^ft«A^»l±IT^-r, *^At#A 
«Bb#»fc*^*>1J--ei*iathi8fB»fc**. 

Jt^A»A«B«*-3-b>-«-H:*B*»B# 
Jff 0) ^ U tZ *f L T *® 7"^ X ,: E > ft q| « BfiTft 

U-f«*-3*>**BfcB«, 4lIi^hUv7»# 
so feTS*. 



(6) 



^fl^M 1 - 3 4 4 4 3 7 



[0 0 2 6] fcefc. *HW«^<DU— fJ , -*<DA»«*' 

*itfIEll**W.r9X a E>*llX'*2 SJUtfSSftSo 
[0 0 2 7] *§MT«UB«^**Sl!m«*JI 

ttt, acxM^UMcisMu, 

u-tr*-. au^r*!*. mm* fflJ&> asa 
bl m*>jwtt+ nits *«#s*iaf*i*:*©«a» 

[0 0 2 8] MCBs *aW7«ffl4h«*Stt 

^Ua#«JtZl*7 0 P-^t^^>DN A, R N A> 

K> «kU*#»tH;DNA, cDNAUcDDNA, 
^BmRNA, tRNA, r RN A^ORN A$f t}| 

[0 0 2 9] 

« 

[0 0 3 0] 

[0 0 3 1 ] [ 1 ] HS£« 1 n»*u— 

2 { a ) IZ^U 1IB«B2 ( b ) \Z^o IH2tC^ 
f^otZ % S i S®1 C®fl3feU-+f-2 fc 1»xCC 
D-iz>"«t7 r U-r 3*— M ( H 2 <0;&&:&|ei ) £&*>cko 



10 

l^lBB-r^o - 2 Oftiftfttt 6 4 0 n 

m, ffl^JBO . 1mWW), COS iS*1», «« 

5>S«l*BfcllStt4;»S* ®§6*U-+r-2^ffill)-r 

10 C <0{t^fcSS-? 5 «MJ 3| £ a U il^X^^ft* 

#|S]lZffi3fcUT^atf\ CCD-lz>1t7U-<' 3<DiS5!l# 

— V— 2 »*^BB*?*KTB*B* 

[0 0 3 2] i£itL;fcU-^-#£CCD4z>^7'L^ 
3<Dffi51l^ffi]tZjXW r ^^:46> ®§&3feL — ■ tf- 1 <DJzlZ5/ 

>j>i<uajuu>X6j£rHw-s*iT^*o cn5if« 

3te3iatt(D* U ^5^JU-Xt> * "J L — h«MB 7 T?=E-JI, 1< 
tf\ C0)*S»L/«:*a)!t«* , A*tAt:JS*UTCCD 

X6o>*jatEi»# , a*e*iT^*. -iz^Tu-f 3*j£ 

ft EK»T±Klf*tf *#jE»C»** ti« cfe a £ -T ft 
HT, ffl§7rtTOv'J>l< l J^Jl/U>X6CDttait*' : e-tl 
BKBBCfrftfetie&Bttftli. £B*jgl 8 UT 
(*, *BBIitt«Hll7a)«BI.C<t* 5 0 0 7T>^ASP- 

30 [0 0 3 3] C0*BBt8±(ZttT<DcfcoCUT*T;H I 
V-1 emv gp 1 20 / 1 6 0^y^P-tJ^ 
**ffi#U «SttB«ttB*»JftL£. 
( 1 )^7 h »^>2«Wft(JUCft«X||«kA*tt«) 
*£PP*JI,AIZ»#U0 . 0 0 5 MtLL 4z>it» 

Bflatnre-ju kbc»* l 8 « c: c 

( 2 ) BS3 [ B i s ( s u I fosuccin 

imidyl ) suberate] (PI ERCEtt 
8)^ 0 . 15M NaCI **t5 2 0 m M U 
40 h'JOABWBL pH7 . 5l:Mb2mMtLt 0 £ 
0*«*C7Sy»*»AL*:*JIIIl8*1 0 ABB 

( 3 ) SCs Jt H I V - 1 emv gp 120/1 

6 o^^p-tjm#{/w*?-f>Mi) *, o. 

1 5 M NaCI **t) 2 OmMU AK± h U O A$S« 
>£> p H 7 . 5 1 mg/mltLL 

)SI:^II8 ^£ 1 b^mu ^*m±tziiH I V - 1 

emvgp 120/16 0 0 U-1-)l$ifc*&& 

so (4)»^tZIM T r i s - HC I /W7 7-p H 



<$mW- 1 1 - 3 4 4 4 3 7 



11 

7 . stz^ums^ 1 oaaau *w«±o*r*o 

[0 0 3 4] £0-tz>+MgEg£, 0 . 1 5M N a C I 
£*tJ2 OmMirJAK^SUOAKaaff^ p H 7 . 5 tZ 
jgU *»M8A % 6<0SI*3te€CCD4z>-9-7'U-r 31C 
tfcUfcfctiUT* *<D«**«*5«MJl*UfcfclUfco C(D 

aj±B**5>>*P7a-rT?«au #a#«cjs* 

t**S®X^X^>&lll£ll;£L£o d<Dtt** 0 3 
( a ) IC^-T ( yfcUj&fi) <fc5(Z, ASM! 6 2 . 0° tZ 

10 0 3 5] /fctZ, ««»C»UM«lWHT$affiJg[^ 
SU=l>bf±>SH I V - 1 g p 1 2 0 ( U7'J5>i 
>*ti! ) £ 0 . 0 2 m g / m I i:fc:3>ckotZ>gflf U£o 
COttJMBK»at:-b>-9'*lt*ao fc t £ A'* 

<7 sMiacLraautt^6 > H3 ( a ) tz^-r 

(JB^jSl**), A»fl6 4 . 0° da***-?*** s 
^>+HgEB#\ ttJK-ft#fi*0)*ttIC:j(B«RriBT?** 

^fc/rws^tz^+ifco 

[0 0 3 6] &tZ, S20)«^tLT, ±|B^»^8± 
lZttT0>J;aU:UTrP-7DNA*fl»U. 

( 1 ) vW^>2lKI ( 3RS-fK«X*«A^tt* ) 
**PP*JUAt:*l*O0 . 0 0 5 MtUto -tz>+HgE 

MU> 3 «HIIML/T*III±C:75yl*»Al/ 1. 
( 2 ) /fctZ, BS3 [ B i s ( s u I fosucci n 
imidyl )suberate] ( P I ERCEtt 
R)«, 0. 15M NaCI £^C> 2 0 m M VJ A,Wti~ 
SU^AlBHffSft* pH7 . 5LMU2mMtL/to £ 
a)»jS+t:7*y»*»AUfc*«Wl8*i o#H» 
U &»«±lZA?5/WS:5>JUS*»AU£o 
(3)DNA7P-^LT> 5' *ffl<0*KStZU> 

H*«»***ttckU, HPLC3|tM^U-|<^lflA 

u *<D3=auai,*& ( iskT<ommmx^mn) . rp- 

:/0)i&gIB£!I&> 1$iDNAWM13mp18s 
s<D^Jl/5 1 7'^^P-^>^-y-^ h<D-«<DiiSBE5!lfc: 

♦wiasjfciiWT**. WT(z#rp-^o*»ffi5yt u 

><r — 5>(D ^ ^ "T o 

©5' NHz - (CHz.)6-0-P02-0-TGTA 
AAACGACGGCCAGT 

C*iti*S!»Zlft*aglDNAfcUT®fcS«»* 

»SK5!i**r-r*DN A®«jai,*fco ©£x o . 1 sm 

NaCI € t ti 2 0 m M U AKt S U O ASffi)S, p 
H 7 . 5 IZ^»U 0 . 5 m g / m I fc bfco CCD^&lZ 

**nt8*ii$nau AJMiiCrP-^DNAttt 

( 4 ) SmtZ 1M T r i s - HC I JW ~?T— p H 
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7 . 5iz&«jgi8£i o»iml, *»«±a)*fi«a) 

**5>>-f^5>JUS*K«*1±;lfc. 
[0 0 3 7] CCO-k>tl-^K€, 0 . 1 5M NaCI 
£^fc2 OmM^R^hU^AaflHS* p H 7 . 5 tZ 
BU ^*M8^5^^5fe^CCD-lz>-y'7 7 U^ 3tZ 
JOJtfcfflLT* ^(D^^S^ScfctJlSlUaUfeo CCD 
ffiA«**5>>*P:*:3-7T«»U *A«ME*J& 

( b ) tz^-r ) <£atz, Ait«5 8 . o° tz 

[0 0 3 8] &IZ, «flif5«lZ*tHJSl!l»JtT*S®€ 
0 . 0 0 5 m g / m I £a tZ^fc?Lfco 

xmrnisfrtzz, a3(b) tz^-r ( *^j£«> 

tZ, AS*£15 8.7° Ca^«)$-3^hM»6ti 
£ 0 C*l«MJ, *#fcW<DaH7^X^>&W^>^gEB 

[0 0 3 9] [«K«|2 ]K«E«2tt. 
20 »^-7l^ffc 2/fc^CCDHz>^7 7 L^£ffl^fc«ffl 

* ) tzllt^o t>^<7)^B«/£(D 5 FH0£0 4 ( a ) 
tz^U fiOBH«H4 ( b ) IZ/^-To 04tz^tci;o 
tZ, *H«1 fclMHzUT, S I SCC. 12R5cB»* 
U-lf-TU-f 9 t 2/Jl7r;CCD-l2>+t7U-< 1 0 €K 
B"T*o ftltfL£#U-^-3te£2/£7t;CCD-iz 
>+f-TU^ 1 0 (DlE^fr ( 0 4 0>&6#|nJ ) Cltlf* 

>xi 1 ( ctiitMfli o)>' i j >[< , j*;uu>X6€ 

so 04(a) <D±T*I°ItZS<#(*Ufcfe(DTSS ) *R 

Slfl/Jt*©aii« r A»ftl:»)6l/TCCD'b>U'7U 

[0 0 4 0] £J5»§|1 2 t L/T> ^*£#U1 fcRVCtt 
aBtt*ma*lBG:**5 0 O^XhP-AIit 

*Jh**i<0CCD-fe>-y-'7U'f ( 04O)£££-[°JtZ 

40 1 KTt^y+fTXs^ ) ■e*ir?X i e>»itf 

JfiffiH <0JB 1 (Di^tBttCl/T, StHIV-1 em 
v g p 12 0/16 O^y^P— J-JU*M**fi# 

tf<07 h U 9 X-htZjrCH I V - 1 e m v gp 12 

0/16 o^y^p-^ji/ircftcD^^vjtz-YAy^py 
U>Q ( v^ttgi) ^[l^tZUTS^U^o 
[0 0 4 1 ] C<0-tz>'9-^B J £s 0 . 1 5 M NaCI 
so «*t) 2 OmMU JLWfr h U O AJf8«>^. p H 7 . 5 tZ 
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*i£> A S U V XEilS ^T#A*AC»et«*ir?X 
=E>*«€aiSLfco CCDfejjl, KH I V - 1 e m v 
g p 12 0/16 O^y^P-WI/ii^lEUfc 
XhUvTTttAMe 2.0° CS'>«S-3«i^ 

7TttA»*66 . 0° Effi'.h«fiFO&l»A^? hJUXT 
ifStifco 10 

[0 0 4 21 &e, mMtt\btt*tote**&mm 

»U=I>fcr^->SH I V - 1 gp120«0.02m 
g / m I fcfc*<k5E»#U;fco Ca>ftB*Jl»S£E-tz 

Sl/tfc^5, SCH I V - 1 emv gp 120/ 
1 6 0 * P-tJI/ii#*iSl/ h U ^ 
^64.0° Ca^*i#-37 k ^KJ| / ##Stifco - 

[0 0 4 31 £6E % jKBaEttHiMB^jrcft*^ 20 
f^A>^P^U>G^0 .02mg/mlt^J;a 
E**U CO)**tZHz>itilB*aUA:fc*. StH I 
V-1 emv gp 1 2 0 / 1 6 0 ±)l 
^#4@;i£L£ASUyXT"&Aa«i6 2 . 0° E«'> 

»M/T6 7 . 5° EWfcUfc. CftJUJ, ^fSBJcoa 
[0 0 4 41 «^T, S2ro«^tUT, ±1B:£?8®|1 

m 1 2 ©f^fciit: urrp-^D N A©€fi8f 

K<D2 5*# ( T 2 5 ) 4[^BEUT@SU;fco 
[0 0 4 51 C0)-b>iJ-Sllt4^ 0 . 15M N a C I 
**t) 2 OmMU /IStf" h U "5 A*8ffi&, p H 7 . 5 E 

au ^iri 2o*ti**KD7.hy^r#s«>s»* 

tiCD A S U rCfi^T#A»« C»tt**B79X 
=E>^«lS4)llSUfeo C0J&JH, ffi*B«U*::*h'J* 
XT'BAtMlS 8 . 0° C«*«»-D»«X^KJU 
#\ T 2 5 «!SUfcX N U f 7T«.B«CA» 

[oo4 6i ace, fMME*tfiftmttJt*s«<i>* 

0 . 0 0 5m g / m I t^J;oMLL CCDKJ^ 
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&A*f£5 8 . 7° E«'>*ttoX^hJ|,j!r»6*l 
fco ( T 2 5 ) *Wl/t7h'Jy7W»M 

[0 0 4 71 £SE V mSCtt«Otttli»MXT» 
^TTt-^rvTT-'-JlKO 2 51#( A 2 5 ) €0 . 0 0 
5 m g /ml fcfcfccfc^ESMBU ^(D»auHz>itSI 
■tILtt*, ©*B3ei/«:XKyyy7?H:A»*5 
8 . 0° lZ«S/h4^oA^^S^t^^7 , ^>^t|^L; 
A^£ NJUfc^ofcjjr, T2 5«i£l/fcXS'JS'7-C 
5 9 . 0° EfcffcLfc. CticMJ, COB* 
*»WO*B:/9X^>*B1z>1**B*\ 

&mm±<o**i?n<o* s u * rEHSu&a;BE»j6 

[0 0 4 81 [HfiS0!l3 ] HJ6#j3t*, 
-+r-7 U -f fc 2 /£tl C C D -tz > ^7 L, 4 * m V Jt *® 
r^X=E>^W-k>it^B ( B-*»ttt^JW«lT 
MK)EBT«. fc>tf©»B»J8i*H4a)*Wfl2fc 

*Bfl2fcn«ELT* *iM«^hU9 

X4KE#W\ *o*OXSU *X±EHS6ffil 1 (DS1 <0 
i^tHSCl/TRH I V - 1 emv gp 120 

/ 1 6 o^y^p-d-Ju*x#4SfiFU. j&stt^mttH 

«»*UJto CftJ^<D«0#<DAhUyX-bE 
StHIV-1 emv gp 1 2 0 / 1 6 O^^P 
-tM#Oi*« 1/10 0tLTB6*«fif-3 

fc. 

[0 0 4 91 C<0-tz>+J-$IB£ % 0 . 1 5 M N a C I 
t*t) 2 0 m M UA«t h U OAttl*, p H 7 . 5 E 
iU MI1 2O)*ftTfta)XMJ*r#S0JR»* 
4CCD-tz>+J-'7U'M 0E«fey*UiUT, ^OfcBAB 

ftaXSU*rEfc^T#A»*ESj6**aH79X 
'ES/JWfcWeu*:. cat*** MM1 (0*1 ft** 
(D^dlZtaH I V - 1 emv gp 1 2 0 / 1 6 0^ 
J 1 P— J-JMfMMt US U fc A h U V XT- 1* A»« 6 
2.0° E«<b*J*-3*»:xy*? \>)ltf y HztiirLffi&m. 
4 1/10 OtUtXhUf XTI*AS*«6 1 . 0° E 

[0 0 5 01 XC, BBftEttttttftttXTSaftBtt 
SUH>t:t>SH I V - 1 gp12040.02m 
g/ml t^cfcoCMlt Ca)*tB«H*aEHz 
>tfSM*»LJfcfc**>#"*7^$ SJU4HBELT5I 
SbttC5, HSS0J1 <fcoEStH I V 

-1 emv gp 1 2 0 / 1 6 0 =ES O □ — J-JWK 
#*ISUt7hUvrTttA»A6 4 . 0° EB'h* 

tt^x**hjwr»6ti*:. fiftit^i / 1 0 

0 tl/t^h'Jf ^Tf E*« < 

[0 0 5 1 1 £SE. mttEttUUHMMtTStUIJ 
>t:t>hH I V - 1 gp I2040.2mg/m 
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#C{«iK£ 1/10 OfcUfcXMJyrTttAi* 

^6 2.0° tZ«'>€i#-D^^ hJUfcJfe-a&o Ctl^ 

[0 0 5 2] jgclAT, S2(0«^tl/T, HS6#IJ2 hfl 
•CUT, A»K*XMJ*rttU:#W. 

u * r±cias« 1 o>sg 2 o*« t n«e UT®*ifl# 

# ^ 7\hlC©(D)Wg£ 1/10 OhUTSSto 

[0 0 5 3] iKD-h^+r^B^, 0 . 1 5 M N a C I 
**fc2 OmMV^R-j-MJOAftffiSSs p H 7 . 5 £ 

su, *juki 2(D^^L j en<Dxsu^7"^6 0Jsi^y J 6 

OJ;5C©*ieut7hUf7TI*A»*5 8 . 0° 

c*>*Sfo«i^^ sju*\ 1/100 

fcUfc7>hy*rT?BA»«5 7 . 6° 

[oo5 4] mracftUttattHTftft®* 

0 . 0 0 5 m g / m I fc&3> cfco lZ?g»L;fco ^OStM 

5C©^HSUfcXKU^rT(*AI*^5 8 . 7° C« 
Mft^^KWSSttc -S\ ®<D»ft£ 1 / 

1 0 0 1 1 h U f 7ttt C At < ^ o 

[0 0 5 5] tfgffi&tZ©* 0 . 0 0 5 m g / m 

©<D»K* 1/10 0 fc LfcAMJ ^ XT'ttAl* 

[0 0 5 6] [MMM ]MMl4tt* 2/»7r;Hffe3feU 
-1f-7U'<t2»7cCCDt>iJ'7L/-r€ffi^fcai 

(7)¥MEI£E15 ( a ) CSU fiiJMS£S5 ( b ) CTx 
-To *SE«2fcil«t:bT, S i*RlZ, 2 2fc5cH»3te 
Lx-V-TU-r 1 3t2^CCD-fe>t7U^ 1 4* 
ISBf^o 35£, 2/£^®#£3fcU--+f- 1 3#Stti»L 
^^U-^-3fe^2/^5r;CCD-iz>^TU^ 1 4 CDIG^IJ 
JSlSj ( g|5(D£SSfi ) lzj£tf*>;fc&, 2^BaS3feU 
-f-7U^f 1 3<DJzC®*3teU-1f-©9Jl3»j6l/fc 
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>'U>KU^;i/U>X7 7 U^ 15(l5(a) 0)±TS" 
ftlZ«<#tf*5/y>KyaJUU>X/rBI5 ( b ) Ofc 

-+f-3fetf:£JK«S£l 6 *»jaLfc*3Mtt«M«BT 

UTCCD-lz>-<t7 7 U^ 1 4T«IST£*«fc3U:#5'y 

[0 0 5 7] tllH 6tLT, HJE0J2 fcH«C* 
5S^tt«}fli<7>«®lz£S: 5 0 0#>^ASP-AM#-r 
10 *>„ £<&£5BK*7>yy7tt£#«\ *-3#<D*sy 
y71CffiH I V- 1 emv gp 120/160 

-f Ay^P^U>G«jtJfiffil2(DSBl 
[0 0 5 8] ( 1 ) W®m\s1ZT*. S>lZ 0.01 m 

Mt^^ctatcv^Tr - trx - 7"pti->t>KA^v^3: 

( 2 ) C(D?S)8E££S®|1 BOXh'JfrWU 

( 3 ) /Site, ^j3H5t ( v^ttii )«, 20 

mM^K^hy<7Ai*g«}8u pH7 . 5C?g«b1% 
■IfcM«fc5Cl/t. C<D»*CA*MJ*7* 1 I* 
HSU. **«l±U:7JU^S>*BSL&. 
[0 0 5 9] ^CD-iz>-9-^B^ 0 . 1 5 M N a C I £ 
$tJ2 0mMy/b»tSU^Aa«5£, p H 7 . 5 £S 

CCD-b>t7ly^ 1 4lZcMJ&fcfelUT\ ^(Dfttim^ 
30 **5 L *>*JU<D5'>*P:*P-7T«JiU, ^n-^ti 
(D7KU^7MU T # At* « £ M J6 f % a® 7"^ X=E 
>ft«*SISUfco £(0*£Jllv ffiH I V - 1 emv 
g p 12 0/16 O^y^P-^Kft^B^LfcX 
Sy*7\ fccfcOVAy^P7'J>G£HSU£ASU 
v rTI**J6« 2 roK 1 o«tB«Wtf*»Ufc. 
[0 0 6 0] ■flmcttttMAMTS«liItK 
m&W&n (B.Specht et. al , J. 
Biotechnol., 33 (1994) 25 
9-269)^0. 02mg/ml t tz%> 5 CJSJBb 
40 £ 0 £10»«CH2>1t*B*SU3tfc*<Dfti!l^^S 
JU*[14iltZUT}I!]SL£fc £3, ttH I V - 1 emv 
g p 12 0/16 O^Ey^P— ±)l&ift%:m&lsfc 

3.0° #644.5° CStMKU ^ft^tiOAMJ * 

50 siy^x^^^ii^^T^to sis^u- 
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wee, *H»iiu:HSuxt:»iifcfl)«H#ffl*it< 

[0 0 6 1 ] jBR^T, B 2 <7>»&fc L/T, ±IB^5gJK 1 

*fc*o*<D7.hU^r±t:i*Sllll«2a)lll2 0» 

JiUlttACGTlDlilrJJBbBSO**^* 2 0*#<D*U 
Zj^+S/^Utf^h ( AGCT ) *H*ffcUfc. 

[0 0 6 21 CCD-tz>-y-^B^ 0.15M NaCI% 10 
ttJ2 0mMUAttKU , 5AttW[, p H 7 . 5 £il 
U *Mflt1 6 Of *if tiOX h U V M 6 
CCD4z>1t7U-f 1 4C«kUttWL/T. fOffljbflW 
^^^i'>#:JKD^>^PX=l-7 0 T^)llU. f tif *i 
(D7 h U * 7*lZ<i3UT#A£*£ C»J6* SfflK/^X^E 
>^W^>ISUti:C^ ( AGCT ) OXh'Jf7** 
* *lf tKD7.KU^7-T?{*HJE«lj2<Da2<D*^ 

[0 0 6 3] SlSfctflJ 1 ~ 3 <DM 2 CDV^tDftiiltt 

••«GJ±«U«:#?«fl)*e3a:1*«DNA, M13 20 
mp18ss£0.02mg/ml «£c> \Z1&ML, 

JUfcHflHZOTSljei/JfcfcC^ T 2 5t ( AGCT ) 

h "J v rrttMflOKftlt«« 
■3fco 0«iSl,t7KUf 7Ttt««ft(*5 8 . 0° 
#S61 . 5° iZ^ffcU f tifti07.hU ^riZfc^ 

u-rfbT^^ tic^vjj£t\A*r^A/<^ hJu/raasT? 

[0 0 6 4] 



18 

[HB<D«#^BiBfll 

in) Bit*. n»*u-tr-«)*att«:7U-ft«i 

[02] 02&, 1 O0)H»3teU-if-t 1 

So 

[0 3] 0 3 l*. fttttt0)«t*OM^9 KAO 

[04] 1 ^(OSH^U—tf-TU^fc 2/S 

»0)CCDHz>*7U^tfH-fl)«EC:»***i*«IS 
«2* 3 0ftH:/9X^>*i»4z>»««©¥Bfc«n 

[05] 05&, 2/^7C(D®^3feU—tr-7 7 U-l't 2 2R 

«!l4 0a®7'^X ; E>^W-tz>'y-^»0T®tffllJH«^ 

1 s i s& 

2 ■»*U-1f- 

3 1 /Ktt;C C D-tz>^7 7 Lx-T 
4 

5 

6,11 5>U>KU*Jl/U>X 
7 3teSBH±ttIR 

8 , 12, 16 &mmm 

9 1 /»7c®ffe5feu-+f-r u-f 

1 0, 1 4 2/^7cCCD-k>-y-7 7 U-< 

1 3 2 U-tF-7 7 u ^ 

1 5 $/u>hu*;uLx>X7 r u-r 
2 1 

2 2 it:**5>-*ju**jf 
2 3 SttB 

24,25 ^mm^- 

2 6 tSUzJU 
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